Molecular quantum dynamics is an emerging field at the border between quantum physics and chemistry. There is growing evidence that a significant number of chemical reactions are impacted by strong quantum-mechanical effects and, even more importantly, that these quantum effects, such as quantum coherence, could be used to create radically new technologies involving molecular systems. For instance, since the invention of lasers, it has become a dream in chemistry to use these coherent sources for triggering photochemical reactions selectively and efficiently. In traditional industrial chemistry, this is achieved by adjusting external parameters such as temperature, pressure, concentration, and solvent, or by adding catalysts. In general, much energy is wasted and many undesired by-products are created, which may have negative effects on the environment. In this context, laser light offers the possibility to deposit energy in a molecule and to trigger chemical reactions in a fully controlled fashion and in a much cleaner and energetically efficient way.
